Popular Summary
We derive routinely the concentration of aerosol particles, their properties and effect on solar radiation from satellite data, namely the MODIS instrument on the Terra platform.
Aerosol is the haze part of urban pollution, smoke forest fires or desert dust. The aerosol information is derived over ocean and land. While ocean is uniformly dark and thus easy background to see the reflection of sunlight from the aerosol, the problem is more complex over the land. MODIS detects sunlight reflected both by the land surface and by the aerosol. How to distinguish between them?
We found that pollution and smoke aerosol is transparent at long invisible solar wavelengths.
We therefore can use them to see how what the surface is composed of without aerosol interference, and try to use this information to guess how reflective the surface is in the visible part of the spectrum. Inferring the surface reflection of sunlight in the visible from the long wavelengths is based on collection of many measurements in different parts of the world that we did before the launch of MODIS. However we never had a clear physical understanding of this method. In this paper we for the first time use a model that simulates surface reflection across the solar spectrum for mixtures of soils and vegetation.
We prove that our relationship between the surface properties in the visible and in the long wavelenl?ths works most of the time, and found methods to correct them in cases it does not world. 1 ) with fraction f, of soil and f, of vegetation (f++f_=l) using a linear mixing between them: Table 1 ). The vegetation density is represented by the color bar, varying from dark green for f**LAI=5 to red for f *LAI=0.01. f, is the vegetation fraction, and LA1 is the leaf area index. Lines for the ratio of 1/4 and 1/2, assumed in the MODIS algorithm [Kaufman et al., 1997a] are also shown. The calculations are performed for view zenith angles (0°to 40°), solar zenith angle (1°to 51°) and azimuths of 0°, 90°or 180°. 
